Nucleoplasmin-targeted aequorin provides evidence for a nuclear calcium barrier.
The Ca(2+)-activated photoprotein aequorin has been targeted to the nucleus of live cells by engineering nucleoplasmin, a nuclear structural protein from Xenopus laevis, onto the amino terminus. Successful targeting of the apoprotein was demonstrated by immunolocalization and selective permeabilization of the plasma membrane. Functional protein was reconstituted in live cells by incubation with coelenterazine. The effect of elevating cytosolic Ca2+ on nuclear Ca2+ was investigated in populations of live COS7 cells expressing either cytosolic aequorin or nuclear aequorin. Incubation of cells with ionomycin, in the absence of external Ca2+, released Ca2+ from internal stores causing an increase in chemiluminescent light emission from cytosolic aequorin but not nuclear aequorin. Nonagonist-dependent movement of Ca2+ across the plasma membrane, induced by the membrane attack complex of complement, causes a large increase in cytosolic Ca2+ which triggered 95% of cytosolic aequorin but only 50-60% of nuclear aequorin. These results provide clear evidence for a nucleocytoplasmic barrier to Ca2+.